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AUTOMATIC VALVE 

5 RELATED APPLICATION INFORMATION 

This patent application is a continuation-in-part of pending U.S. Application Serial 
No. 10/281,638 filed, on October 28, 2002 by Shia et al., the entire contents of which is 
incorporated herein by reference. 

BACKGROUND 
10 1. Technical Field 

The present disclosure generally relates to medical administration of fluids with a 
subject, and more particularly, to a valve system, having multiple ports, which is 
manipulated to establish fluid communication with a passageway of a nasogastric tube. 

2. Description of the Related Art 

15 Medical systems inserted with a body of a subject for the administration of fluids 

with the subject, such as, for example, nasogastric tubing are known in the art. Nasogastric 
tubing is typically employed in hospitals, nursing homes, care facilities, etc. to remove 
fluids from the body of the subject, such as, for aspirating fluids from a gastrointestinal tract 
(GI tract) of the subject or to introduce nutrients, supplements, medicines, etc. to the 

20 subject. 

In one application, nasogastric tubing aspirates fluid and air to decompress the 

contents of the subject' s stomach to avoid damaging the inner wall, e.g., the gastric mucosa. 

Nasogastric tubing may also facilitate removal of accumulated fluids, blood, etc. from the 

GI tract due to disease, intestinal obstruction, bleeding ulcers and paralytic ulcers to prevent 
25 progressive distension of the GI tract. Progressive distension of the GI tract can lead to 

shock, visceral injury and vomiting. Vomit may be aspirated into the respiratory tract and 

cause asphyxia and pneumonia. 

Nasogastric tubes are employed with subjects undergoing abdominal surgery to keep 

the stomach vacant of fluid and postoperatively to prevent complications, such as, decreased 
30 gastrointestinal function. Such nasogastric tubing advantageously prevents pooling of 

liquids in the GI tract to facilitate postoperative recovery of digestive function. Nasogastric 
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tubing can also be employed to protect gastric suture lines, preventing and treating paralytic 
ileus, treating drug overdoses, lavage, as well as other conditions that affect the GI tract. 

In conventional use, a flexible plastic nasogastric tube is employed. The nasogastric 
tube defines a passageway that extends from a proximal end to a distal end. A practitioner 
introduces the distal end of the nasogastric tube through a nasal canal of a subject via one of 
the nostrils. The distal end is passed through the pharynx and down the esophagus into the 
GI tract. The distal end can be passed into the duodenum, stomach, etc. depending on the 
particular application such as, for example, aspirating fluids, introduction for medication, 
feeding, etc. Several openings are formed in the distal end that permit passage of gastric 
fluids, nutrients, medication, etc. 

To prevent blockage of the openings in the distal end, a dual lumen nasogastric tube 
is generally used. The dual lumen nasogastric tube includes a suction/irrigation lumen and a 
separate vent lumen. The suction/irrigation lumen is connected to a suction source 
providing either intermittent or continuous suction to facilitate suction drainage and 
irrigation. The vent lumen communicates with the suction/ irrigation lumen adjacent the 
distal end of the nasogastric tubing to permit atmospheric air to be drawn through the vent 
lumen into the suction lumen. The flow of atmospheric air moderates the amount of suction 
and flow during aspiration. Nutrients or medication introduced is passed down the suction 
lumen and the vent lumen is clamped or plugged. Air pressure is applied thereafter to clear 
the vent lumen. 

The proximal end of the nasogastric tube exits the nostril and communicates with a 
suction source. The proximal end may be connected to the suction source, a feeding pump, 
etc. through a connector that may communicate with a collection vessel. In a fluid 
aspirating application, stomach fluids are drawn through the openings in the distal end, 
through the passageway and into the collection vessel, as facilitated by the suction source. 
In a fluid introduction application, nutrients, medication, etc. are injected into the 
passageway and forced through the openings in the distal end and into for example, the 
duodenum. 

The connector is connected to a second tube that is connected to the suction source, 
or alternatively, to a feeding pump. Frequently, the nasogastric tubing must be alternated to 
a source for suction, feeding or introduction of an injection. To alternate the nasogastric 
tubing application, the second tube is removed from the connector or the connector is 
removed from the proximal end of the nasogastric tubing and the desired connection is 
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made. These known devices and methods suffer from many drawbacks. Typically, the 
practitioner is spattered with vomit or other fluid during disconnection of the tubing and 
connector. 

This procedure may also require clamping of the tubing. This is disadvantageously 
5 cumbersome, unclean and does not adequately prevent leakage of GI tract fluids. Leaking 
and splattering intestinal fluids can cause contamination of wounds, tubing and catheters. 
The intestinal fluids may contain infectious material that poses serious health risks to the 
practitioner. 

Another drawback of these devices and methods, is the labor intensive burden of 
10 cleaning the leaking and splattering intestinal fluids. Patient discomfort and complication 
may also result. This consumes a great deal of practitioner time and adds to the cost of 
healthcare. 

Therefore, it would be desirable to overcome the disadvantages and drawbacks of 
the prior art with a valve system, having multiple ports, which is manipulated to establish 

15 fluid communication with a passageway of a nasogastric tube to avoid leakage of intestinal 
fluids and minimize disease propagation. It would be desirable if such a valve system 
included a rotatable valve member that is manipulated to facilitate connection of the 
passageway of the nasogastric tube with alternate sources to achieve the principles of the 
present disclosure. It would be highly desirable if the valve system is connected to a second 

20 passageway of the nasogastric tube. It is contemplated that the valve system and its 
constituent parts are easily and efficiently manufactured and assembled. 

SUMMARY 

Accordingly, a valve system, having multiple ports, is provided that is manipulated 
to establish fluid communication with a passageway of a nasogastric tube to avoid leakage 
25 of intestinal fluids and minimize disease propagation to overcome the disadvantages and 
- drawbacks of the prior art. Desirably, such a valve system includes a rotatable cap that is 
manipulated to facilitate connection of the passageway of the nasogastric tube with alternate 
sources to achieve the principles of the present disclosure. Most desirably, the valve system 
is connected to a second passageway of the nasogastric tube. The valve system is easily and 
30 efficiently manufactured and assembled. The present disclosure resolves related 
disadvantages and drawbacks experienced in the art. 
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In one particular embodiment, in accordance with the principles of the present 
disclosure, a valve system is provided including a valve connector that has a portion of a 
first passageway. The valve connector includes a suction port and an introduction port that 
are spaced apart and in substantially parallel alignment. The suction port and the 
5 introduction port are manipulable to establish fluid communication between the portion of 
the first passageway and the suction port or the introduction port. The valve connector may 
have a rotatable outer cap that includes the suction port and the introduction port. The cap 
is configured to facilitate manipulation of the suction port and the introduction port for 
establishing fluid communication with the portion of the first passageway. 

10 The introduction port may include a normally closed valve. The normally closed 

valve can include an elastically deformable septum having an elongate slit formed through a 
thickness of the septum. The septum may be elastically deformable such that a cannula is 
engageable with the elongate slit to establish fluid communication between the cannula- and 
the first passageway. The septum may be recessed relative to an outer surface of the valve 

15 connector. The valve connector may define a recessed cylindrical cavity, the cylindrical 
cavity including the septum. The septum may have an angular orientation relative to a 
longitudinal axis of the cylindrical cavity. 

Alternatively, the valve connector defines a longitudinal axis and the portion of the 
first passageway defines an angled flow path. In another embodiment, the suction port and 
20 the insertion port are manipulable to establish fluid communication between the portion of 
the first passageway and the suction port and the insertion port. 

The valve connector may be attached to a dual lumen nasogastric tube. In an 
alternate embodiment, the valve connector further includes a portion of a second 
passageway that includes a relief port. The relief port can include a one-way valve. The 
25 portion of the first passageway and a portion of the second passageway disposed within the 
valve connector fluidly communicate with the nasogastric tube. In another embodiment, the 
first passageway and the second passageway do not fluidly communicate within the valve 
connector. 

In an alternate embodiment, a nasogastric valve system has a nasogastric tube 
30 including a first lumen and a second lumen. The first lumen defines a first portion of a first 
passageway. The second lumen defines a first portion of a second passageway. The first 
passageway and the second passageway fluidly communicate adjacent a distal end of the 
nasogastric tube. A valve connector having a first end and a second end are attached to the 
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nasogastric tube. The valve connector includes a second portion of the first passageway and 
a second portion of the second passageway. The valve connector further includes a suction 
port and an introduction port that are spaced apart and in substantially parallel alignment. 
The suction port and the introduction port are manipulate to establish fluid communication 
between the second portion of the first passageway and the suction port or the introduction 
port. The introduction port defines a normally closed valve and the second portion of the 
second passageway defines a relief port. 

In another alternate embodiment, the valve system has the portion of the first 
passageway and the portion of the second passageway being in fluid communication. 

In yet another embodiment, a method for administration of fluids with a subject is 
provided. The method includes the steps of: providing a valve system, similar to those 
described; attaching a nasogastric tube, similar to those described, to the valve connector; 
inserting a distal end of the nasogastric tube into the subject via a passage of the subject; 
and manipulating a suction port and a introduction port of a valve connector of the valve 
15 system to establish fluid communication between a second portion of a first passageway of 
the nasogastric tube and the suction port or the introduction port. 

The step of providing a valve system may further include a valve connector having a 
rotatable cap. The cap includes the suction port and the introduction port such that the step 
of manipulating includes rotating the cap to establish fluid communication with the suction 
port for removing fluid from the subject. Alternatively, the step of manipulating includes 
rotating the cap to establish fluid communication with the introduction port for injecting 
fluid with the subject. 

In another alternate embodiment, a valve system is provided that includes a valve 
employed for nasogastric administration of patients that require suction, feeding, and 
25 medical irrigation due to temporary paralysis, decompression or obstruction of the 
gastrointestinal system. The valve is a single use hand held molded plastic assembly that is 
initially designed for use with double lumen nasogastric-sump tubes. The valve comprises 
an integral design that contains both an anti-reflux valve (ARV) mechanism to protect 
against biofluid contamination and a port selection mechanism that allows the user to 
30 medicate or irrigate without removal from feeding or suction lines. Other elements of the 
assembly include the incorporation of an introduction port that automatically closes and 
protects the user from fluid contamination and an anti-tamper mechanism that reduces the 
occurrence of accidental patient tampering. 

5 
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The valve includes a similar top and bottom housing that are ultrasonically welded. 
These components offer an overall sleek design to the user. These components will 
generally be clear or lightly tinted to allow internal inspection of the device for clogs and 
foreign material. Inside of the welded body are three additional components that serve a 
5 variety of functions, including an ARV valve. The current design offers an additional 
feature of irrigation through the ARV valve. A knob is rotated by the user to select an open 
mode (for continuous, suction or feeding), an off mode (for patient transportation) or a 
introduction mode (for medication and bolus feeding). The introduction port is used to 
ensure when the knob is rotated to the introduction mode, the flow path remains closed until 
10 an irrigation tip syringe is inserted through the introduction port. An enteral adapter* is a 
soft PVC component that is bonded into a suction port on the bottom housing and allows 
securing of all enteral -feeding connectors to the suction port inner diameter without 
requiring, an adapter. 

In operation, a double lumen sump tube is first inserted through the nasal passage, 
15 down the esophagus and is positioned in the stomach. When placement is confirmed, a 
double barbed end .of the valve is attached to the free end of the sump tube extending from 
the patient. . 

In normal operation, the knob is set to the "open" position to allow a fluid path from 

» 

the sump tube to the suction/enteral adapter port. This setting allows suction through the 
20 main lumen. Alternatively, an enteral feeding connector can be attached to the suction port 
when continuous feeding is desired. When medication introduction is desired, the user will 
rotate the knob to the introduction port, insert an irrigation tip syringe through the 
introduction port and administer the medication through the main lumen. The introduction 
port includes a rubber component, to allow accommodation with a wide variety of irrigation 
25 tip syringes and contains a one-way bi-valve. This port allows passage of administered 
fluids to the patient but automatically closes upon removal of the syringe to check backflow 
of contaminating gastric fluids. 

The knob can be rotated to the "off" mode in preparation for patient transportation. 
The off position is between the suction/feeding port and the introduction/medication port to 
30 close off the tube. Regardless of the knob position, the ARV is always operational. 

The valve contains an anti-tamper mechanism that reduces the likelihood of patient 

tampering. The anti-tamper "mechanism blocks the rotation of the knob and must be 
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deactivated before the knob can be turned. The user first depresses and holds the central 
button while turning the knob. Alternatively, the anti-tamper mechanism is on the side and 
must be pressed towards the center of the connector and is held while the knob is turned. 

The integral ARV prevents reflux from escaping out through the vent lumen. The 
5 one-way valve cannot be removed and thus will never be misplaced or lost. The irrigation 
tip port located above the ARV will allow the user to easily inject air into the vent lumen 
and establish the Pressure Activated Air Buffer (PAAB) in the lumen. 

A dual port adapter is also included in the valve system and is a molded plastic part, 
aligned and bonded to the primary and secondary lumen of the sump tube. The dual port 
10 adapter connects the valve system. The valve is designed so that the user can remove it 
from the catheter for tube maintenance or connector replacement purposes. The dual port 
adapter facilitates connector changes that are straightforward, ergonomic and reliable. 

The valve system of the present disclosure benefits from several advantages. The 
valve system integrates a 3-way valve and ARV into a hand held single use device. The 
15 integrated design reduces clutter and overall complexity of the system. The valve also 
contains fewer prominences and tabs that the current connector. This more sleek and 
continuous design presents less discomfort to the patient if he/she rolls onto the device. 

Additionally, with the integrated ARV, this component cannot be lost. The valve 
system is reversible and generally requires only one-handed operation. Further, use of the 
20 device is intuitive due to simplified universal labeling and a transparent housing that readily 
shows the fluid flow path. The present valve system also prevents accidental suction at the 
same time the patient is medicating or irrigating. 

The present valve system contains an anti-tamper mechanism that significantly 
reduces the incidence of inadvertent or deliberate tampering of the connector by the patient 
25 or non-clinical staff. The introduction port of the valve system contains a rubber seat that 
allows improved sealing to a wide variety of irrigation tip syringes. 

In another embodiment, in accordance with the principles of the present disclosure, a 
valve system is provided having a housing including a first end, a second end and a first 
passageway that extends therealong. The housing further includes a first port and a second 
30 port. A valve member is disposed within the housing and movable relative thereto. The 
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valve member defines a portion of the first passageway that includes a first opening 
configured for alignment and sealed fluid communication with the first port and the second 
port. The portion of the first passageway further includes a second opening having a greater 
relative dimension than the first opening. The valve member is manipulate to establish 
sealed fluid communication between the first opening and the first port or the second port 
while maintaining continuous sealed fluid communication between the second opening and 
the first passageway adjacent to the second end of the housing. The valve system may 
include a handle connected to the valve member to facilitate manipulation thereof. 

The valve member can be disposed within the housing for rotation relative thereto to 
establish sealed fluid communication between the first opening and the first port or the 
second port. The valve member may be manipulate to a position such that the first 
opening is not aligned with the first port or the second port and fluid communication is 
prevented therebetween. 

Alternatively, the first opening is releasably lockable in alignment with the first port 
and the second port. The housing may support a button that engages the valve member to 
release the first opening from alignment with the first port and the second port. 

The housing may further include a third port, disposed adjacent the second end 
thereof, that fluidly communicates with the first passageway and connects to tubing that 
extends to the second opening and is supported thereby. The tubing is configured to 
facilitate fluid communication of the first passageway with the first port and the second 
port. The outer surface of the housing can provide vistial indicia of a position of the first 
opening. 

In an alternate embodiment, the housing includes an introduction port and a suction 
port, each being disposed adjacent the first end. The housing further includes an attachment 
port disposed adjacent the second end. The valve member is mounted for rotation within a 
cavity of the housing relative to a longitudinal axis thereof. 

In another alternate embodiment, the housing includes a third port, disposed adjacent 
the second end, that fluidly communicates with the first passageway and connects to tubing. 
The tubing extends to the second opening and is supported thereby. The tubing is 
configured to facilitate fluid communication of the first passageway with the first port and 
the second port. The valve member is manipulate to establish sealed fluid communication 
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between the first opening and the first port or the second port while maintaining continuous 
sealed fluid communication between the second opening and the third port via the tubing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The objects and features of the present disclosure, which are believed to be novel, 
are set forth with the particularity in the appended claims. The present disclosure, both as to 
its organization and manner of operation, together with further objectives and advantages, 
may be best understood by reference to the following description, taken in connection with 
the accompanying drawings, which are described below. 

FIG. 1 is a perspective view of one embodiment of a valve system, in accordance 
with the principles of the present disclosure; 

FIG. 2 is a perspective view of the valve system shown in FIG. 1, with parts 
separated; 

FIG. 3 is a front view of a distal end of a valve of the valve system shown in FIG. 1; 
FIG. 4 is a cutaway side view of a proximal end of the valve shown in FIG. 1; 
FIG. 5 is a cutaway side view of an alternate embodiment of the proximal end 
shown in FIG. 4; 

FIG. 6 is a side perspective view of a cap of the valve shown in FIG. 1; 
FIG. 7 is a bottom perspective of the cap shown in FIG. 6; 
FIG. 8 is a top perspective view of a part of the valve shown in FIG. 1; 
FIG. 9 is a bottom perspective view of the part shown in FIG. 8; 
FIG. 10 is a perspective view of a body of the valve shown in FIG. 1; 
FIG. 11 is a perspective view of the valve system having the cap rotated for 
introduction; 

FIG. 12 is a cutaway perspective view of the valve system shown in FIG. 11 having 
. a cannula inserted therewith; 

FIG. 13 is a perspective view of an alternate embodiment of the valve system, in 
accordance with the principles of the present disclosure; 

FIG. 14 is a perspective view of the valve system shown in FIG. 13, with parts 
separated; 
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FIG. 15 is a top cross-sectional view of the valve system shown in FIG. 13; 
FIG. 16 is a perspective view of an alternate embodiment of the valve system shown 
in FIG 13; 

FIG. 17 is a perspective view of the valve system shown in FIG. 13 including a 
nasogastric tube; 

FIG. 18 is a perspective cutaway view of a portion of the nasogastric tube and an 
adapter shown in FIG. 17; 

FIG. 19 is a perspective view of an alternate embodiment of the valve system shown 
in FIG. 13 with a housing section removed; and 

FIG: 20 is a perspective view of the valve system shown in FIG. 19, with parts 
separated. 

DETATIED DESCRIPTION Q F EXEMPLARY EMBODIMENTS 

The exemplary embodiments of the valve system and methods of use disclosed are 
discussed in terms of medical systems inserted with a body of a subject for the 
administration of fluids, and more particularly, in terms of a valve system, having multiple 
ports, which is manipulated to establish fluid communication with a passageway of a 
.nasogastric tube to avoid leakage of intestinal fluids and minimize disease propagation. It is 
envisioned that the present disclosure finds application for the removal of fluids from a 
body of the subject, such as aspirating fluids from the body or to introduce nutrients, 
supplements, medicines, etc. to the body. It is further envisioned that the valve system may 
be used with nasogastric tubing to decompress the contents of the subject's stomach and 
facilitate removal of accumulated fluids, blood, etc. from the GI tract due to disease, 
intestinal obstruction, bleeding ulcers and paralytic ulcers. It is contemplated that the valve 
system may be used with nasogastric tubing for abdominal surgery to keep the stomach 
vacant of fluid and postoperatively to prevent complications, such as, decreased 
gastrointestinal function. It is further contemplated that the valve system finds application 
in protecting gastric suture lines, preventing and treating paralytic ileus, treating drug 
overdoses, lavage, as well as other conditions that affect the GI tract. A practitioner may 
employ such a valve system in hospitals, nursing homes, care facilities, etc. 

In the discussion that follows, the term "proximal" will refer to the portion of a 
structure that is closer to a practitioner, while the term "distal" will refer to the portion that 
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is further from the practitioner. As used herein, the term "subject" refers to a human patient 
or other animal having fluids administered therewith, including removal and introduction as 
discussed herein. According to the present disclosure, the term "practitioner" refers to a 
doctor, nurse, or other care provider utilizing the valve system with medical tubing, and 
may include support personnel. 

Reference will now be made in detail to the exemplary embodiments of the present 
disclosure, which are illustrated in the accompanying figures. Turning now to the figures 
wherein like components are designated by like reference numerals throughout the several 
views and initially -to FIGS. 1 and 2, there is illustrated a nasogastric valve system 20, in 
accordance with the principles of the present disclosure. 

Nasogastric valve system 20 includes a valve connector 22 that defines a 
longitudinal axis x and includes a second portion 24 of a first passageway 26. Valve 
connector 22 further includes a suction port 28 and an introduction port 30 that are spaced 
apart and in substantially parallel alignment. Suction port 28 and introduction port 30 are 
manipulate to establish fluid communication between portion 24 of first passageway 26 
and suction port 28 or introduction port 30. This configuration advantageously avoids 
leakage of intestinal fluids and minimizes disease propagation, as will be discussed herein. 

The component portions of valve connector 22, which may be disposable, are 
fabricated from materials suitable for nasogastric tubing applications for the administration 
of fluids with a subject including removal and introduction. These materials may include 
suitable medical grade, flexible, semi-rigid and rigid plastic materials, which may 
incorporate polyvinylchloride (PVC), silicone, etc., as well as medical grade metals, such as 
stainless steel and aluminum, depending on the particular nasogastric tubing application 
and/or preference of a practitioner. One skilled in the art, however, will realize that other 
materials and fabrication methods suitable for assembly and manufacture, in accordance 
with the present disclosure, also would be appropriate. 

Nasogastric valve system 20 includes a flexible nasogastric tube 32 that has a fluid 
lumen 34 and a vent lumen 36. Fluid lumen 34 and vent lumen 36 are disposed in a side- 
by-side, parallel relationship and extend from a proximal end 37 to a distal end 44 of 
nasogastric tube 32. It is contemplated that nasogastric tube 32 may be monolithically 
formed or, alternatively, fluid lumen 34 and vent lumen 36 may be separately formed and 
integrally joined thereafter. It is further contemplated that fluid lumen 34 and vent lumen 
36 may not be attached. 

. 11 
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Fluid lumen 34 is configured to aspirate fluids from a GI tract of the subject (not 
shown) or to introduce nutrients, supplements, medicines, etc. to the subject. Vent lumen 
36 is configured to regulate the amount of suction and flow during aspiration. 

The component portions of nasogastric tube 32, which may be disposable, are 
5 fabricated from materials suitable for nasogastric tubing applications for the administration 
of fluids with a subject including removal and introduction. These materials may include 
suitable medical grade, flexible and semi-rigid plastic materials, which may incorporate 
polyvinylchloride (PVC), silicone, etc., as well as medical grade flexible metal structure, 
depending on the particular nasogastric tubing application and/or preference of a 
10 practitioner. One skilled in the art, however, will realize that other materials and fabrication 
methods suitable for assembly and manufacture, in accordance with the present disclosure, 
also would be appropriate. 

Fluid lumen 34 defines a first portion 38 of first passageway 26. Vent lumen 36 
defines a first portion 40 of a second passageway 42. First passageway 26 and second 
15 passageway 42 fluidly communicate adjacent a distal end 44 of nasogastric tube 32. It is 
envisioned that first passageway 26 and second passageway 42 do not fluidly communicate 
apart from distal end 44. Alternatively, first passageway 26 and second passageway 42 may 
fluidly communicate within valve connector 22 via appropriate structure, such as, for 
example, a connecting cavity, opening, etc. that facilitates communication therebetween. 

20 Valve connector 22 has a first end, such as, for example, proximal end 46 and a 

second end, such as, for example distal end 48. Referring to FIG. 3, distal end 48 includes a 
fluid port 52 and a vent port 54. Distal end 48 is attached to proximal end 37 of nasogastric 
tube 32 such that fluid port 52 and vent port 54 are received by fluid lumen 34 and vent 
lumen 36, respectively. Fluid port 52 and vent port 54 slidably engage respective interior 

25 surfaces of fluid lumen 34 and vent lumen 36 in a frictional interference fit to maintain a 
fluid sealing engagement between valve connector 22 and nasogastric tube 32. Valve 
connector 22 includes second portion 24 of first passageway 26 and a second portion 50 of 
second passageway 42. 

Referring to FIGS. 4-7, valve connector 22 has a rotatable cylindrical outer cap 56 
30 that includes suction port 28 and introduction port 30. Cap 56 is configured to facilitate 
manipulation of suction port 28 and introduction port 30 for establishing fluid 
communication with second portion 24 of first passageway 26. Cap 56 may have various 
cross-sectional configurations such as, for example, rectangular, polygonal, etc. to facilitate 
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manipulation thereof. It is envisioned that cap 56 may be variably dimensioned with regard 
to, for example, diameter, length, etc. according to the requirements of a particular 
application. 

Cap 56 is manually rotated by the practitioner, in the direction shown by arrow A 
5 (counter clockwise) in FIG.l, to establish fluid communication between suction port 28 and 
first passageway 26 for aspirating fluids through fluid lumen 34. Alternatively, cap 56 is 
manually rotated by the practitioner, in the direction shown by arrow B (clockwise) in FIG. 
11, to establish fluid communication between introduction port 30 and first passageway 26 
for introducing nutrients, supplements, medicines, etc. to the subject. Cap 56 is rotatable 
10 through an angle of approximately 120 degrees to alternate fluid communication from 
suction port 28 to introduction port 30. 

It is contemplated that cap 56 may be rotated clockwise and counter clockwise, in 
varying degrees of rotation through an angle up to and including 360 degrees, to establish 
fluid communication between suction port 2S or introduction port 30 and first passageway 
15 . 26. It is further contemplated that cap 56 may be manipulated axially, angularly rotated 
relative to longitudinal axis x, etc. to establish fluid communication. It is envisioned that 
cap 56 may be rotated by mechanical, motorized, computerized, etc. devices to establish 
fluid communication with suction port 28 and introduction port 30, in accordance with the 
principles of the present disclosure. 

20 Suction port 28 extends axially along longitudinal axis x and is configured for 

reception by suction tubing (not shown), which is connected to a source of suction (not 
shown), such as, for example, a vacuum pump, etc. Suction port 28 has a series of flanges 
58, as shown in FIG. 4. Flanges 58 form a barb-like configuration to retain the suction 
tubing therewith. It is contemplated that the series of flanges 58 may be arranged in 

25 diameters that are uniform, increasing, decreasing, etc. to facilitate retention, according to 
the particular application. As shown in FIG. 5, an alternate embodiment of suction port 28 
is shown, which includes flanges 158 that are arranged in an order of decreasing diameter. 

Referring to FIGS. 8-10, valve connector 22 includes a part 60 and a body 62. Part 
60 is disposed within cap 56 and has a stepped portion 64 that is configured to engage and 
30 fit with a correspondingly configured stepped portion 66 of body 62. Part 60 is fabricated 
from an elastomeric material such as, for example, rubber, etc. and configured to facilitate 
manipulation of. cap 56 to establish fluid communication between suction port 28 or 
introduction port 30 and first passageway 26. Cap 56 rotates relative to part 60 to align 
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suction port 28 or introduction port 30 with first passageway 26 as desired, and will be 
discussed further below. The elastomeric material of part 60 enables sealing of first 
passageway 26 during fluid communication. It is envisioned that part 60 may be fabricated 
from less flexible plastics or suitable metals. 
5 Introduction port 30 includes a normally closed valve 68 that is formed in part 60. 

Normally closed valve 68 includes an elastically defonnable septum 70 having an elongate 
slit 72 formed through a thickness of septum 70. It is contemplated that all or only portions 
of septum 70 may be elastically deformable. 

Septum 70 is elastically deformable such that a cannula 74 (FIG. 12) is engageable 
10 with elongate slit 72 to establish fluid communication between cannula 74 and first _ 
passageway 26 for introducing nutrients, supplements-, medicines, etc. to the subject. 
Septum 70 has an angular orientation relative to longitudinal axis x to facilitate passing 
cannula 74 through slit 72. It is envisioned that septum 70 may be oriented at various 
angular orientations relative to longitudinal axis x, such as, for example, acute, 
15 perpendicular, etc. A feeding pump or the like may be introduced with introduction port 30 
via septum 70 for constant or intermittent feeding of the subject. 

Septum 70 is recessed relative to an outer surface 76 of valve connector 22. Valve 
connector 22 and normally closed valve 68 cooperate to define a recessed cylindrical cavity 
78. It is contemplated that valve connector 22 or normally closed valve 68 may individually 
20 define cavity 78. Cavity 78 includes septum 70. 

Part 60 includes a suction opening 80. Suction opening SO facilitates 
communication between suction port 28 and first passageway 26. A raised lip 81 is 
circumferentially disposed, on a surface 83 of part 60, about suction opening 80. Surface 83 
is configured for abutting engagement with the interior surface of cap 56 such that raised lip 
25 81 facilitates sealing and prevents leakage of nasogastric valve system 20. 

For example, cap 56 is manually rotated, in the direction shown by arrow A (counter 
clockwise) in FIG. 1, to establish fluid communication between suction port 28 and first 
passageway 26. Raised lip 81 is snug fit with the opening of suction port 28 in cap 56 to 
facilitate seating of cap "56 with part 60. This configuration prevents leakage from first 
30 passageway 26 during suction. It is contemplated that tactile feedback is provided to a 
practitioner via a snap, etc. fitting engagement of raised lip 81 with suction port 28, to 
indicate fluid communication is established between suction port 2S and first passageway 
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26. It is further contemplated that such tactile feedback indicates seating of suction port 28 
with suction opening 80 and sealing of first passageway 26. 

Alternatively, cap 56 is manually rotated, in the direction shown by arrow B 
(clockwise) in FIG. 11, to establish fluid communication between introduction port 30 and 
first passageway 26. In this orientation, raised lip 81 engages the interior surface of cap 56 
to seal off suction opening 80. This configuration prevents vacuum leakage from suction 
port 28 during fluid communication between introduction port 30 and first passageway 26. 
It is envisioned that raised lip 81 may have various geometries, thickness, height, etc. 
according to the requirements of a particular application. It is further envisioned that raised 
lip 81 may be variously disposed about suction opening 80 such as, for example, 
intermittent, undulating, etc. 

Normally closed valve 68 is disposed adjacent to suction opening 80 for alignment 
with an angled flow path 82 of body 62. Flow path .82 has a width a of sufficient dimension 
such that suction opening 80 and normally closed valve 68 of part 60 are concurrently 
15 positioned into alignment therewith. This configuration advantageously facilitates 
establishing fluid communication with suction port 28 or introduction port 30 upon rotation 
of cap .56 relative to part 60. As suction opening 80 and normally closed valve 68 are in 
alignment with first passageway 26, suction port 28 or introduction port 30 can be 
manipulated, as desired for removing or introducing fluids to the subject. It is contemplated 
20 that suction port 28 and insertion port 30 are manipulate to establish fluid communication 
between first passageway 26 and suction port 28 and insertion port 30 concurrently. 

A raised lip 85 is disposed, on a surface 87 of body 62, about an opening 89 of 
angled flow path 82. Surface 87 is configured for abutting engagement with a surface 91 of 
part 60 such that raised lip 85 facilitates sealing and prevents leakage of nasogastric valve 
system 20. Raised lip 85 engages surface 91 to prevent leakage from first passageway 26 
during use. It is envisioned that raised lip 85 may have various geometries, thickness, 
height, etc. according to the requirements of a particular application. It is further envisioned 
that raised lip 85 may be variously disposed about angled flow path 82 such as, for example, 
intermittent, undulating, etc. 

Referring back to FIGS. 1 and 2, second portion 50 of second passageway 42 
includes a relief port 84. Relief port 84 is disposed with valve connector 22 and protrudes 
from outer surface 76. Relief port 84 includes an opening 86 that communicates with 
second passageway 42 and vent lumen 36. Vent lumen 36, second passageway 42 and relief 
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port 84 are configured to regulate the amount of suction and flow during aspiration. It is 
contemplated that relief port 84 may be employed to clear nasogastric tube 32. A cap 88 
and valve 90 are mounted with relief port 84. Cap 88 defines an opening 92 that is 
. configured to receive a cannula (not shown) or the like, which communicates with vent 
lumen 36. It is contemplated that relief port 84 may be connected to atmospheric air, 
venting source, etc. It is further contemplated that cap 88 may include a one-way valve, bi- 
directional valve, etc. 

In operation, a valve system 20, similar to that described in accordance with the 
principles of the present disclosure is provided for administration of fluids with a subject. 
) The components of valve system 20 including valve connector 22 and nasogastric tube 32, 
similar to those described, are fabricated, properly sterilized and otherwise prepared for 
storage, shipment and use. Nasogastric tube 32 is manipulated such that fluid lumen 34 and 
vent lumen 36 receive fluid port 52 and vent port 54, respectively, as discussed. Thus, 
nasogastric tube 32 is attached to valve connector 22 so that second portion 24 and first 
5 portion 38 of first passageway 26 fluidly communicate.. Second portion 50 and first portion 
40 of second passageway 42 also fluidly communicate. 

A practitioner introduces distal end 44 of nasogastric tube 32 through a nasal canal 
of a subject (not shown) via one of the nostrils. Distal end 44 is passed through the pharynx 
and down the esophagus into the GI tract. Distal end 44 can be passed into the duodenum, 
20 stomach, etc. depending on the particular application such as, for example, aspirating fluids, 
introduction for medication, feeding, etc. Several openings 94 are formed in distal end 44 
that permit passage of gastric fluids, nutrients, medication, etc. 

Cap 56 is rotated such that suction port 28 and introduction port 30 are manipulated 
to establish, fluid communication between second portion 24 of first passageway 26 and 
25 suction port 28 or introduction port 30, as desired. Referring to FIG. 1, cap 56 is manually 
rotated by the practitioner, in the direction shown by arrow A (counter clockwise), to 
establish fluid communication between suction port 28 and first passageway 26 for 
aspirating fluids through fluid lumen 34 from the body of the subject. Raised lip 81 snugly 
fits with the opening of suction port 28 in cap 56, as described, providing tactile feedback to 
30 the practitioner that fluid communication is established and first passageway 26 is sealed. 
Valve system 20 may be connected to a collection vessel or the like to retain collected 
fluids. 
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Referring to FIG. 11, alternatively, cap 56 is manually rotated by the practitioner, in 
the direction shown by arrow B (clockwise), to establish fluid communication between 
introduction port 30 and first passageway 26 for injecting fluids. Raised lip 81 engages the 
interior surface of cap 56 to seal off suction opening 80, as described. In one embodiment, 
5 cannula 74 is inserted with normally closed valve 68, as discussed, to introduce nutrients, 
supplements, medicines, etc. to the body of the subject. Valve system 20 may be connected 
to a feeding pump or the like to provide constant or intermittent feeding. This configuration 
advantageously avoids leakage of intestinal fluids and minimizes disease propagation. 

It is contemplated that nasogastric valve system 20 includes the necessary 
10 electronics and/or processing components to perform fluid measurement and analysis to 
facilitate diagnosis, treatment, etc. of a subject, as is known to one skilled in the art. 

Referring to FIGS. 13-15, an alternate embodiment of nasogastric valve system 20, 
similar to that described above, is shown that includes a valve 222. Valve 222 includes a 
housing 224 that defines a first end 226 and a second end 228. Housing 224 also defines a 

15 longitudinal axis x and includes a first passageway 230 that extends therealong. Housing 
224 includes a first port, such as, for example, introduction port 232 and a second port, 
such as, for example, suction port 234. Introduction port 232 and suction port 234 are 
disposed adjacent first end 226. It is contemplated that ports 232, 234 may be in parallel 
alignment, offset, angularly disposed, etc. Housing 224 further includes a third port, such 

20 as, for example, an attachment port 236 disposed adjacent second end 228. Attachment port 
236 facilitates connection to a nasogastric tube 238 (FIG.17). First passageway 230 may 
have for example, a singular, branched, etc. configuration. 

A valve member 240 is mounted for rotation within a cavity 242 of housing 224 
relative to longitudinal axis x. Valve member 240 defines a portion 244 of first passageway 
25 230 that includes a first opening 246 configured for alignment and sealed fluid 
communication with introduction port 232, in a first position, as will be discussed. First 
opening 246 is also configured for alignment and sealed communication with suction port 
234, in a second position. 

Portion 244 includes a second opening 248 having a greater relative dimension, as 
30 will be discussed, than first opening 246 and is configured to establish continuous fluid 
communication with first passageway 230. Valve member 240 is rotatable to establish 
sealed fluid communication between first opening 246 and introduction port 232, or 
alternatively, suction port 234, while maintaining a continuous sealed fluid communication 
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between second opening 248 and attachment port 236. This configuration advantageously 
avoids leakage of intestinal fluids and minimizes disease propagation, as will be discussed 
herein. 

Nasogastric valve system 20 includes flexible nasogastric tube 238 (FIGS. 17 and 
18), similar to that described with regard to FIGS. 1-12, that has a fluid lumen 250 and a 
vent lumen 252. Fluid lumen 250 and vent lumen 252 are disposed in a side-by-side, 
parallel relationship and extend from a proximal end 254 to a distal end. Fluid lumen 250 
defines a first portion of first passageway 230. Vent lumen 252 defines a portion of a 
second passageway 255. First passageway 230 and second passageway 255 fluidly 
communicate adjacent a distal end of nasogastric tube 238, similar to that shown in FIG. 2. 

Housing 224 has a first section, such as, for example, top 256 and a second section, 
such as, for example "bottom 258. Top 256 and bottom 258 are assembled together to 
enclose the components of valve 222. Top 256 and bottom 258 are ultrasonic ally bonded 
together, however, may be alternatively assembled employing adhesive, clips, etc. 

An adapter 262 (FIG. 18) includes a fluid lumen 264 and a vent lumen 266 that are 
bonded to fluid lumen 250 and vent lumen 252 of nasogastric tube 238, as shown in FIG. 
17, to provide a sealed fluid communication between valve 222 and tube 238. Adapter 262 
facilitates connection of tube 238 and valve 222 and is configured such that a user can 
easily remove tube 238 from valve 222 for maintenance and replacement. Adapter 262 is 
bonded to tube 238 and includes a surface 26? at its periphery that bonds to the outer 
surface of tube 23S to provide strain relief. Adapter 262 may be ultrasonically bonded, 
adhered, monolithic ally formed with, etc. to nasogastric tube 238. Adapter 262 may be 
fabricated from a soft, semi-rigid or rigid material and include an oversized geometry, 
surface texturing, ribbing or additional material to. enhance gripping and manipulation 
thereof. 

Second end 228 includes attachment port 236 and a vent port 260. Second end 228 
is attached to adapter 262 such that attachment port 236 and vent port 260 are received by 
fluid lumen 264 and vent lumen 266, respectively. Attachment port 236 and vent port 260 
slidably engage respective interior surfaces of fluid lumen 264 and vent lumen 266, 
facilitating corresponding fluid communication with lumens 250, 252, respectively, in a 
factional interference fit to maintain a fluid sealing engagement between valve 222 and 
nasogastric tube 238. 
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Valve member 240 is mounted within cavity 242 for rotation of first opening 246 to 
a plurality of positions. Valve member 240 includes a handle, such as, for example, 
selection knob 268 for manipulation thereof and to facilitate rotation of first opening 246, as 
shown by arrow A in FIG. 15, in a clockwise and counter-clockwise direction relative to 
longitudinal axis x. Selection knob 268 may be manipulated to rotate opening 246 into a 
first position, such as, for example, an open position (not shown). 

In, the open position, opening 246 is in alignment and sealed fluid communication 
with suction port 234. Indication to the user that opening 246 is in the open position is 
provided by visual indicia displayed from the outer surface of housing 224. The visual ■ 
indicia includes a raised surface corresponding to the position of opening 246 and arrow B - 
of valve member 240 that is directed to suction port 234. Alternative to the raised surface, 
depressions, mechanical detents, light emitting surface, etc. may be used. Valve 22 may 
also employ tactile and audible indicia, similar to the visual indicia used. 

Opening 246 may be rotated into a second position, such as, for example, an 
introduction position (FIG. 15) such that opening 246 is in alignment and sealed fluid 
communication with introduction port 232. Indication to the user that opening 246 is in the 
introduction position is provided by visual indicia displayed from the outer surface of 
housing 224. Opening 246 may also be rotated into a third position, such as, for example, 
an off position (FIG. 1) such that opening 246 is not aligned with ports 232, 234 and fluid 
communication is prevented therebetween. Indication to the user that opening 246 is in the 
off position is provided by visual indicia displayed from the outer surface of housing 224 

Valve member 240 has a sold core stopcock body including a bore 270 formed 
therethrough. Bore 270 flares from circular opening 246 to the wide oval configuration of • 
'second opening 248. This configuration advantageously accommodates rotation of valve 
member 240 while maintaining continuous sealed fluid communication between second 
opening 248 and first passageway 230 during manipulation of valve member 240. In an 
alternate embodiment as shown in FIGS. 19 and 20, valve member 240, mounted within a 
top 356 and a bottom 358 of a housing 324, defines a uniform bore 370. Tubing 372 is 
disposed within bore 370 for fluid communication with first passageway 230 and connects 
to attachment port 236. Tubing 372 extends to an opening 346 and is configured to 
facilitate continuous fluid communication with first passageway 230. Tubing 372 is flexible 
for rotation with valve member 240 to establish fluid communication with introduction port 
232 . and second port 234. A gasket 374, having openings 376 and 378 aligned with ports 
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232, 234 respectively, is mounted within housing 324 to facilitate fluid communication with 
first passageway 230. This configuration minimizes flow path volume and surface area. 

Valve member 240 may have various configurations such as, for example, 
rectangular, polygonal, etc. to facilitate manipulation thereof. It is envisioned that valve 
member 240 may be variably dimensioned with regard to, for example, diameter, length, 
etc. according to the requirements of a particular application. Valve member 240 is 
fabricated from an elastometric material such as, for example, rubber, etc. and configured to 
facilitate manipulation thereof and establish fluid communication. Other semi-rigid and 
rigid materials are also contemplated. 

It is contemplated that valve member 240 may be rotated clockwise and counter 
clockwise, in varying degrees of rotation through an angle up to and including 360 degrees, 
: to establish fluid communication between ports 232, 234 and first passageway 230. It is 
further contemplated that valve member 240 may be manipulated axially, angularly rotated 
relative to longitudinal axis x, etc. to establish fluid communication. It is envisioned that 
valve member 240 may be rotated by mechanical, motorized, computerized, etc. devices to 
establish fluid communication with ports 232, 234, in accordance with the principles of the 
present disclosure. 

Opening 246 is releasably locked in the open position, introduction position and off 
position via an anti-tamper mechanism of valve 222. The anti-tamper mechanism includes 
a blocking member (not shown) that is connected to a release button 280 and engages valve 
member 240 to fix opening 246 in alignment with introduction port 232 in the introduction 
position; suction port 234 in the open position; and out of alignment in the off position. 
Such engagement between blocking member 240 prevents rotation of knob 268 and is 
deactivated before knob 268 can be rotated. Release button 280 and the blocking member 
include such known structure necessary to effect blocking and release of valve member 240 
such as, for example, spring loaded, cam arrangements, pivoting structure, etc. 

Housing 222 supports release button 280 that engages valve member 240 to release 
first opening 246 from alignment in a particular position. The practitioner depresses button 
280 while manipulating knob 268. In an alternate embodiment, as shown in FIG. 16, an 
anti-tamper release button 282, similar to button 280 described, is disposed on a lateral 
portion of housing 224. 
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Suction port 234 extends at an angle slightly offset from longitudinal axis x and is 
configured for reception by suction tubing (not shown), which is connected to a source of 
suction (not shown), such, as, for example, a vacuum pump, etc. Suction port 234 has a 
series of flanges 272 that fonn a barb-like configuration to retain the suction tubing 
therewith. It is contemplated that the series of flanges 272 may be arranged in diameters 
that are uniform, increasing, decreasing, etc. to facilitate retention, according to the 
particular application. Flanges 272 may be arranged in an order of decreasing diameter. 
Suction port 234 may include an enteral adapter 274 when continuous feeding is required. 
Adapter 274 is bonded to suction port 234, and may alternatively be adhered, monolithically 
formed, etc. 

Introduction port 232 includes a normally closed valve 276 that is formed in a valve 
adapter 278 bonded to port 232. Normally closed valve 276 includes an elastically 
deformable septum having an elongate slit foimed through a thickness of the septum. 

The septum is elastically deformable such that a cannula (not shown) is engageable 
therewith to establish fluid communication between the cannula and first passageway 230 
for introducing nutrients, supplements, medicines, etc. to the subject. A feeding pump or 
the like may be introduced with -introduction port 30 via the septum for constant or 
intermittent feeding of the subject. 

Second passageway 255 includes relief port 260. Relief port 260 includes an 
opening 284 that communicates with second passageway 255 and vent lumen 252. Vent 
lumen 252, second passageway 255 and relief port 260 are configured to regulate the 
amount of suction and flow during aspiration. It is contemplated that relief port 260 may be 
employed to clear nasogastric tube 238. An anti-reflux port 286 and anti-reflux valve 288 
are mounted with housing 224 in fluid communication with relief port 260. Anti-reflux 
valve 288 prevents reflux from escaping through vent lumen 252 and regardless of the 
position of valve member 240, anti-reflux valve 28S is always operational. 

Anti-reflux port 286 defines a membrane 290 that is configured to receive and 
permit passage of a cannula (not shown) or the like, for communicating with vent lumen 
252. Anti-reflux port 286 allows the user to inject air into vent lumen 252 and establish a 
pressure activated buffer in vent lumen 252. It is contemplated that relief port 260 may be 
connected to atmospheric air, venting source, etc. It is further contemplated that cap 286 
may include a one-way valve, bi-directional valve, etc. 
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In operation, a valve system 20, similar to that described with regard to FIGS. 13-20 
in accordance with the principles of the present disclosure is provided for administration of 
fluids with a subject. The components of valve system 20 including valve 222 and 
nasogastric tube 238, similar to those described, are fabricated, properly sterilized and 
5 otherwise prepared for storage, shipment and use. Nasogastric tube 238 and adapter 262 are 
. manipulated such that fluid lumen 264 and vent lumen 266 receive attachment port 236 and 
relief port 260, respectively, as discussed. Thus, nasogastric tube 238 is attached to valve 
222 to establish fluid communication with first passageway 230 and second passageway 
255. 

10 A practitioner introduces the distal end of nasogastric tube 23S through a nasal canal 

of a subject (not shown) via one of the nostrils. The distal end of nasogastric tube 238 is 
passed through the pharynx and down the esophagus into the GI tract. The distal end of 
nasogastric tube 238 can be passed into the duodenum, stomach, etc. depending on the 
particular application such as, for example, aspirating fluids, introduction for medication, 

15 feeding, etc. , 

Knob 268 is manipulated for rotating opening 246 of valve member 240 to the open 
position, as confirmed by the visual indicia described above, to establish fluid 
communication between fluid lumen 250 and suction port 234. The open position setting 
facilitates suction through fluid lumen 250. Valve system 20 may be connected to a 
20 collection vessel or the like to retain collected fluids. Alternatively, an enteral feeding 
adapter 274 is attached to suction port 234 for continuous feeding. 

When medication introduction to fluid lumen 250 is desired, release button 280 i& 
deactivated before knob 268 can be manipulated to the introduction position, as described 
above. The user depresses and holds button 2S0 while manipulating knob 268. Knob 268 is 

25 manipulated to rotate opening 246 to introduction port 232 in a clockwise direction, as 
shown by arrow A, and confirmed by the visual indicia. The user releases button 280 to 
activate the blocking member and fix valve member 240 in the introduction position. An 
irrigation tip syringe (not shown) is introduced through normally closed valve 276 to 
administer medication, etc. through fluid lumen 250. Normally closed valve 276 

30 automatically closes upon removal of the syringe to check backflow of contaminating 
gastric fluids. Valve system 20 may be connected to a feeding pump or the like to provide 
constant or intermittent feeding. 
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When patient transportation is desired, the user depresses and holds button 280 and 
manipulates knob 268 to rotate opening 246 to the off position, as confirmed by the visual 
indicia, in preparation for patient transportation. The user releases button 280 to activate 
the blocking member and fix valve member 240 in the off position. The configuration of 
valve system 20 advantageously avoids leakage of intestinal fluids and minimizes disease 
propagation. 

It will be understood that various modifications may be made to the embodiments 
disclosed herein,. Therefore, the above description should not be construed as limiting, but 
merely as exemplification of the various embodiments. Those skilled in the art will 
envision other modifications within the scope and spirit of the claims appended hereto. 
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